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MN+.-�M2<6-I�mM2UKikZ\-rp;P:X[GOPuL.PT1¢p;L±J.PT-r=8-H<T-	8:J.L#12_�+.-HbYLC-rJ.PT+.1VbT/VPWaNMN+4X[MNJ.X[1V<:L`MNi:iYZgX\-HRhJC1dJ.PT-
/2-H<T12=812J�X[< 8Y/VbT+.- ,�7[¶2¶N7 =¸7�°#P:M2<T/VXg<T/rJ.PT-±/2-H<T12J]3>i8-;JC1eM2R:RK+.1mR:L¨JC1�M2<xM2L.LC-HUe=YZ\3|12_nikMN+.J.L
+.-HL.bYZ\J.LdX[<zJ.P:-wG4P:M2<:/2-}JC1¿M2Z[Z±1mG0G0bT+.+.-H<:GI-HLx12_rJ.P:MNJxikMN+.JxX[<zJ.P:-wRT-HL.X\/V<¸�L8:/Vb:+.-V,�7[¶H¾?7 =¸�
M2<:R&MuL.X[<:/VZ\-|GOP:M2<T/2-KJC1uJ.PT-S/2-H<T12J]3>i8-dG0M2<^G0M2b:L.-KJ.PT-KM2R:R:X\J.X\1V< ?²L.bT=:JC+4M2GIJ.X[1V<w12_�MuZ[MN+./2-
<?b:U�=8-0+#12_�iYMN+.J.L0�(8:/Vb:+.-�,O7[¶H¾?7ÍGN7���X\J.PuMK<:1V<mf�/2-H<T-0+4MNJ.X\a2-�+.-0i:+.-HLC-H<>J.MNJ.X\1V<��TJ.P:-HLC-�G4P:M2<:/2-HL
p�1Vb:Z[RW+.-.<?b:X\+.-,J.PT-�L.XgUeb:Z[J.M2<T-01Vb:L#G4P:M2<:/2-HL`12_�Ueb:Z[J.X\iYZ\-vLC3mU�=81VZ[L#X[<hJ.PT-r-H<:GI1mR:X[<:/T7�5?1VUK-
12_ J.PT-HL.-eG4PYM2<T/2-HLrUebYLCJ;=8-eR:1V<T-eL.XgUeb:Z[J.M2<T-01Vb:L.Z\3h_o12+jJ.PT-|+.-HL.bYZ\J.X[<T/dRT-HL4X\/V<6JC1h=8-�amX[MN=YZ\-
´6G4P:M2<T/VXg<T/AJ.P:-|PT-HX[/VPlJj12_ 1V<:Z\3u1V<T-SZ\-0/h12_�MAp�M2Z45mX[<T/A+.12=812J,G0M2<�+.-HL4b:Z\J;X[<�MhL.X\/V<:X48kG0M2<lJ
Z\1VL.L�12_ 8:J.<T-HL.L�´xM2<:RWLC1KJ.PT-HL.-vGOP:M2<T/2-HL`MN+4-v<:12J�-0a21VZ[a²MN=YZ[-,pjX\J.PWM|<:1V<mf�/2-H<T-0+4MNJ.X\a2-r+4-0i:+.-If
LC-H<>J.MNJ.X\1V<�7,tvJ.PT-0+4L0�nL.b:G4P�M2Lji:+.1mR:b:G0X[<T/KMh<T-0p =81mRT3>fqLC-0/VUK-H<>J0�nMN+.-ea?XgMN=YZ\-�p;X[J.P6MAL.-0+4X\-HL
12_;L.Xg<T/VZ\-If�+.1mRcGOP:M2<T/2-HL07�� -0J0��X[<~J.PT-h/2-H<T-0+4M2Z±G0M2L.-hJ.PYX[LeGI1VbYZ[Rc+4-HL.b:Z\J|X[<cM&L.X\/V<YX48YG0M2<>J.Z\3
L.Z\1¢p�-0+rLC-HMN+OG4P^LCi8-0-HR&X[<�GI1VUKiYMN+4X[L.1V<wp;X[J.P}MWL.X[<:/VZ\-eGOP:M2<T/2-KJC1uMx+412=n12Jv-H<:GI1mRT-HR�p;X\J.P�M
/2-H<T-0+4MNJ.X[a2-�+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�7
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 ���� �B� � Z\12J¨12_�M2UK1Vb:<>J 12_8G4P:M2<T/2-,X[<KM2L.LC-HUe=YZ\3|i:+.1mGI-HR:bT+4-HL�_y+.1VU¡iYMN+.-H<>J¨JC1eGOP:X[Z[R
a2-0+4L.bYL`G4P:M2<:/2-�X[<�8:J.<:-HL.L#_y12+;JC+4X[M2Z[L±-0a21VZ[a?X[<:/K+.12=812J.L07

1`P:-,/2+OMNiYP:L±X[<�8:/VbT+4-�,�7[¶IºxMN+.-�L4G0MNJCJC-0+;iYZ\12J.L#12_�J.PT-�GI1VUdUdM2<YRuR:XU78-0+.-H<:GI-v=8-0Jqp�-0-H<wM
iYMN+.-H<>J;M2<:RuGOP:X[Z[R;:ÍL±M2L.LC-HUe=YZ\3hi:+.1mGI-HR:bT+.-HL±MN/VM2X[<YLCJ`J.PT-HX\+`GOP:M2<T/2-|X[<�8:J.<T-HL.L#1V<wJ.PT-r+.12=812J
RT-HL.X[/V<Si:+.12=YZ\-HU67 1`PT-HL.-�/2+OMNiYP:L¨L.PT1¢p�J.P:MNJ M2L¨J.P:-`L.X430-#12_nGOP:M2<T/2-;Xg<eJ.P:-±+.-HL.b:Z\J.Xg<T/,R:-HL.X\/V<
X[<:GI+4-HM2LC-HL�X[J�X[L�UK12+.-�ZgX452-HZ\3vJC1j=8-�M2<|X[UKiY+.1{a2-HUK-H<>J�1V<eRT-HL4X\/V<:L¸-H<YGI1?RT-HR�p;X\J.PeM;/2-H<T-0+OMNJ.X\a2-
+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�J.P:M2<eJ.PT1VLC- -H<YGI1?RT-HR�p;X\J.PeM`<T1V<mf�/2-H<T-0+OMNJ.X\a2-�+4-0i:+.-HLC-H<>J.MNJ.X\1V<�7;1`P:X[L¸Ud-HM2<:L
J.P:MNJ�LC-HMN+OG4P^M2Z\/212+4X[J.P:UdLvMN+.-K=8-0JCJC-0+�MN=YZ\-SJC1ub:LC-KZ[MN+./2-KUK1¢a2-HUK-H<>J.L�X[<�J.PT-KRT-HL.X[/V<�L.iYM2GI-
JC1x<:M{a?X[/VMNJC-�J.PT+.1Vb:/VPWJ.PT-�RT-HL.X[/V<uLCiYM2GI-�p;X[J.PWJ.PT-�/2-H<T-0+4MNJ.X[a2-�+.-0i:+.-HL.-H<lJ.MNJ.X\1V<¸7

1`PYMNJ`J.PT-�-0a21VZgbTJ.X\1V<:MN+.3WRT-HL.X[/V<wLC3mLCJC-HU	XgL±J.M�5?Xg<T/xM2RTaNM2<lJ.MN/2-S12_�J.PT-�MN=kX[Z[X\J]3AJC1hUdM�52-
GI1?12+4R:X[<:MNJC-HR|G4PYM2<T/2-HL�p;X\J.P|M;/2-H<:-0+4MNJ.X\a2-#+.-0i:+.-HL.-H<lJ.MNJ.X\1V<SX[L�RT-HUK1V<YLCJC+4MNJC-HR|=>3eX[<:R:X\amX[R:bYM2Z[L
J.M�52-H<S_o+.1VU R:XU78-0+.-H<lJ�/2-H<T-0+4MNJ.X[1V<:L�12_:J.PT-#-0a21VZ[bTJ.X[1V<:MN+.3�i:+41?GI-HL.LH7;1`P:-�LC-.<?bT-H<:GI-�12_kXgUdMN/2-HL
X[< 8:/Vb:+.- ,O7[¶H¼?�?p;P:XgG4PKMN+.-`12_nJ.PT-`=8-HLCJ Xg<:R:X\amX[R:b:M2Z>X[<SJ.PT-`i812iYbYZ[MNJ.X\1V<|J.M�52-H<d_o+.1VU R:X47n-0+.-H<>J
/2-H<T-0+4MNJ.X[1V<:L0�8L.PT1{p J]p�1WG4P:M2<:/2-HLv1?G0G0bT+4+4X[<T/T7`��X\+4L.J0�YJ.PT-|+.-HGIJ.M2<T/VZ\-|J.P:MNJ,_y12+OUdL;J.P:-e=81mRT3
12_YJ.P:-±/2-H<T12=812J¨/21>-HL¨_o+.1VU J]p�1Nf�=?3lf�J]p�1 � 8:/VbT+.- ,�7[¶H¼?7ÍM�O�>JC1rJ.P:+.-0-If�=>3>f�J.PT+.-0- � 8:/VbT+.- ,�7[¶H¼?7 = O�
=8-0_y12+4-dLC-0JCJ.Z[X[<T/W1V<^J]p�1Nf�=?3>f�J.PT+.-0- � 8Y/VbT+.-HL�,�7[¶H¼?7ÍG�fqREO7*1`P:-HLC-dG4P:M2<:/2-HL�MN+.-di81VL.L4X\=YZ\-ep;X\J.P
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� G�`��X[J.<T-HL.LA�`¶Iºl¼N½m7 � R #��X\J.<T-HL.LA��»m¶.-2»?7
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 ���� ��� � a21VZ[b:J.X\1V<W12_¨MS_y1VbT+.fqZ\-0/2/2-HR6p#M2Z45mX[<T/S/2-H<T12=812J07

M~L.Xg<T/VZ\-uG4P:M2<:/2-61V<�M^/2-H<T-0+OMNJ.X\a2-6+.-0i:+4-HLC-H<lJ.MNJ.X[1V<�=YbTJKG0M2<:<:12Jd=8-6RT1V<T-up;X\J.PzM^L4X[<T/VZ\-
G4PYM2<T/2-d1V<~Mu<T1V<Tf�/2-H<T-0+4MNJ.X\a2-d+4-0i:+.-HLC-H<>J.MNJ.X\1V<�7$1`P:-dLC-HGI1V<:R~GOP:M2<T/2-xX[LvJ.P:-K-0a21VZ[bTJ.X\1V<^12_
J.PT-�/2-H<T12=812JA:ÍL�Z\-0/VLH7 1`P:MNJ�M2Z[ZV_o1VbT+sZ\-0/VL�MN+.-�J.P:-�L.M2UK-�X[<�M2Z[Zl_y1VbT+�X[UdMN/2-HL�LCJC+.1V<T/VZ\3vL.bT/2/2-HL.J.L
J.P:MNJeJ.PT-xL.M2UK-AUK1?RYb:Z\-dX[<&J.PT-x-H<:GI1?RYX[<T/6X[Lr=8-HX[<:/6b:LC-HR^JC1�GI+.-HMNJC-xJ.PT-HU67 : L�p;X[J.P^J.PT-
=81?R:32�nGOP:M2<T/VX[<T/WM2Z[Z�_y1Vb:+vZ[-0/VL,L4X[UebYZ\J.M2<T-01Vb:L.Z[3WG0M2<�=8-SRT1V<T-|-HM2L.X[Z\3up;X[J.PwJ.PT-S/2-H<T-0+OMNJ.X\a2-
+.-0i:+4-HLC-H<lJ.MNJ.X[1V<d=?3dG4P:M2<T/VXg<T/�J.PT-`1V<:-jUK1mR:b:Z\-±J.PYMNJ�GI1V<:LCJC+Ob:GIJ.L J.PT-HU6�>=Yb:J¨p�1Vb:ZgRK+.-.<?b:X\+.-
L.X[U|b:Z\J.M2<:-01Vb:L.Z\3hUdM�5?Xg<T/KJ.PT-�L.M2Ud-�G4P:M2<:/2-�JC1AM2ZgZ8_y1VbT+j1?G0G0b:+.+.-H<:GI-HL±12_¨J.P:-�Z\-0/dM2L.LC-HUe=YZ\3
i:+.1mGI-HR:bT+4-vXg<WJ.PT-�<T1V<mf�/2-H<:-0+4MNJ.X\a2-�+.-0iY+.-HLC-H<>J.MNJ.X\1V<�7
tv<:-;12J.PT-0+#M2RTaNM2<lJ.MN/2-v12_sb:L4X[<T/�M�/2-H<T-0+4MNJ.X\a2-v+.-0i:+4-HLC-H<lJ.MNJ.X[1V<AX[L�J.P:MNJ�=>3K-H<:GI1mR:X[<:/�M2<

12=m³C-HGIJjJ.P:+.1VbT/VP�MALC-0Jj12_ +.-Hb:L4MN=YZ\-�+4bYZ\-HL`_o12+,GI1V<YLCJC+4b:GIJ.X[<:/AX\J0�8X\JjXgL`i81VL.L.X\=kZ\-rJC1A-H<YGI1?RT-SM
G0Z[M2L.L�12_YR:-HL.X\/V<:L07 #�3�-0aNM2Z[b:MNJ.X[<T/,M2<SX[<:R:X\amX[R:bYM2ZNp;X\J.P|R:XU78-0+.-H<lJ�iYMN+4M2UK-0JC-0+OL�JC1vX[J.L�LCJ.MN+4J.X[<T/
GI1VUdUdM2<YRu_oM2UxX[Z[X\-HL�12_¨RT-HL.X\/V<YL±G0M2<6=8-r-0a21VZ\a2-HR��YL4b:G4P6M2L;J.PT-rJ.MN=YZ\-HL;X[<�8:/VbT+.-�,�7[¶H¹wµ ¼¢·�7
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tv<:Z[3�X[<�J.P:-�Z[M2L.J�_o-0pQ32-HMN+4L¨P:M2L�J.PT-#GI1VUKiYbTJC-0+CfqM2b:JC1VUdMNJC-HRdRT-HL.X[/V<�12_k+.12=812J.L�L4b:G0GI-0-HRT-HRSX[<
JC+4M2<:L._y-0+.+OX[<T/vRT-HL.X\/V<:L�J.P:MNJ�MN+.-±i:+.1mR:b:GI-HRSX[<SL.X[U|b:Z[MNJ.X[1V<eJC1rJ.P:-±+.-HM2Z�f�p�12+4Z[Ruµ�¶H»N·�7Q1`PT-±<T-I�mJ
G4PYM2Z[Z\-H<T/2-±P:M2L�=8-0-H<SX[<eGI+4-HMNJ.X[<T/rL.b:GOPKLC3?L.JC-HUdL�J.P:MNJ G0M2<|i:+.1mR:b:GI-#RT-HL.X\/V<:L�12_kGI1VUdiYZ\-I�TX\J.X\-HL
GI1VUKiYMN+OMN=YZ\-SJC16+.-HM2Z�f�p�12+4Z[R�+.12=812J.L07$� �mX[L.J.X[<T/WLC3?L.JC-HUdLv_y12+eRT-HL.X\/V<:Xg<T/x+.12=812J.L�PYMHa2-d=8-0-H<
Z[X[UxX\JC-HRW=>3uJ.P:-�+.-0i:+.-HL.-H<lJ.MNJ.X\1V<}J.PT-036b:L.-�JC1x-H<:GI1mRT-|RT-HL.X\/V<:LH7 : L`p;X[J.P6=812J.P6JC+4M2RYX\J.X\1V<:M2Z
-H<T/VX[<:-0-0+4X[<T/|M2<:RWLC12_yJ]p�MN+4-�RT-HL.X\/V<¸�>_o12+#-0a21VZ[bTJ.X\1V<:MN+43xRT-HL.X\/V<WLC3mLCJC-HUdL#JC1S=8-vMN=YZ\-,JC1dL.G0M2Z\-
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 ���� �P� 1`p�1dJ.MN=kZ\-HL±_o+.1VU MK_�M2UdX[Z\3A12_�R:-HL.X\/V<:L07

J.PT-03hUeb:L.J�=8-vMN=YZ\-,JC1KP:X\-0+4MN+4GOP:X[G0M2Z[Z[3K+.-Hb:LC-vUK1mR:b:Z\-HL�J.PT+.1VbT/VP:1VbTJ�MKR:-HL.X\/V<�7¨�T12+`RT-HL4X\/V<:L
JC1�=8-±MN=YZ\-#JC1�+.-HbYLC-±UK1?RYb:Z\-HL�J.PT-±+.-0i:+4-HLC-H<lJ.MNJ.X[1V<dL.G4P:-HUK-`_o12+¨-H<:GI1?RYX[<T/vJ.PT-HU U|b:LCJ¨M2Z[Z\1¢p
X\J07
9j-0+.-Kp�-SPYMHa2-xRT-	8k<T-HR�/2-H<T-0+4MNJ.X\a2-K+.-0iY+.-HLC-H<>J.MNJ.X\1V<:LrM2LvJ.PT-dG0Z[M2L4Lv12_�+.-0i:+4-HLC-H<lJ.MNJ.X[1V<:L

p;P:XgG4PzM2Z[Z\1¢p UK1mR:b:Z\-HL|-H<:GI1mRT-HR�X[<¿J.PT-u/2-H<:12Jq3?in-wJC1~=8-h+4-Hb:LC-HR�X[<¿i:+41?R:bYG0X[<T/�J.PT-6M2G�f
J.b:M2ZjRT-HL.X\/V<�M2<YR P:M{a2-�G0Z[M2XgUK-HRzJ.P:MNJA-0a21VZ[bTJ.X\1V< p;X\J.P�/2-H<:-0+4MNJ.X\a2-w+4-0i:+.-HLC-H<>J.MNJ.X\1V<:LAp;X[Z[Z
X[UKiY+.1{a2-6L.G0M2ZgMN=YX[Z[X\J]327 1s1�L.bTi:i812+.JSJ.P:X[LxG0Z[M2X[U p�-wRT-HL.GI+4X[=n-HRQM^/2-H<:-0+4MNJ.X\a2-w+4-0i:+.-HLC-H<>J.M²f
J.X\1V<zM2<:R M2<�M2bTJC1VUdMNJC-HR�RT-HL.X\/V<QLC3mLCJC-HU�_o12+xGI+.-HMNJ.X[<:/^+.12=812J.L07��jL.Xg<T/^J.P:X[LSLC3mLCJC-HU�p�-
-0a21VZ\a2-HR}1VL.G0X[Z[ZgMNJC12+CfqGI1V<lJC+41VZ[Z\-HRwM2<YRw<T-HbT+OM2Z�fq<T-0Jqp�12+656GI1V<>JC+.1VZ[Z\-HRw+.12=812J.L`_o12+jMAZ\1?GI1VUd12J.X\1V<
J.M2L 5|b:L.X[<T/j=812J.P|Mv<T1V<Tf�/2-H<T-0+4MNJ.X\a2-±M2<:RSM,/2-H<T-0+4MNJ.X\a2-±+4-0i:+.-HLC-H<>J.MNJ.X\1V<�7�1`PT-�+.-HL.b:Z[J.Ls12_kJ.P:X[L
GI1VUKiYMN+OX[LC1V<cL4PT1{p�-HRcJ.PYMNJe=8-0JCJC-0+|+.12=812J.L�p�-0+.-x-0a21VZ[a2-HR�pjX\J.P~J.PT-A/2-H<T-0+4MNJ.X\a2-h+.-0i:+4-HLC-H<mf
J.MNJ.X\1V<^J.PYM2<&p;X\J.P�J.PT-d<T1V<mf�/2-H<:-0+4MNJ.X\a2-d+.-0iY+.-HLC-H<>J.MNJ.X\1V<��sM2<:R&J.PYMNJr+.12=812J.Lv-H<:GI1?R:-HR&p;X\J.P
J.PT-�/2-H<:-0+4MNJ.X\a2-�+4-0i:+.-HLC-H<>J.MNJ.X\1V<wPYM2R6MdUK1mR:b:Z[MN+`L.JC+4b:GIJ.bT+.-rp;J.P6Md+.-HbYLC-r12_¨M2L.LC-HUe=YZ[X\-HL±12_
GI1VUKi81V<T-H<>J.L07

1`PYX[L�GI1VUKiYMN+OX[LC1V<cPYM2L�L.PT1¢p;<cP:1{p X[UKi812+.J.M2<>J�J.PT-d+.-0iY+.-HLC-H<>J.MNJ.X\1V<�XgL�_o12+eM2<�-0a21VZ[bmf
J.X\1V<:MN+436RT-HL.X\/V<�LC3mLCJC-HU	JC1WL.G0M2Z\-|JC1uGI1VUKiYZ\-I�8�8P:X\/VPmf�iYMN+4J;GI1Vb:<>J,RT-HL4X\/V<:L07D1;PT-e<T-I�mJvLCJC-0i
X[<�M2bTJC1VUdMNJC-HR~R:-HL.X\/V<&X[LvX[<}i:+.1mR:b:G0X[<T/hRT-HL.X\/V<}+.-0i:+4-HLC-H<lJ.MNJ.X[1V<:LvJ.P:MNJrG0M2<^P:X\-0+4MN+OG4P:X[G0M2ZgZ\3
GI+.-HMNJC-&M2<:Rz+.-HbYLC-wM2L.LC-HUe=YZ[X[-HLK12_viYMN+.J.LdX[<�-0a2-0+hUK12+4-6i81{p�-0+._obYZ±p�M{3?LH7 : LxGI1V<>J.X[<?b:X[<T/
p�12+65d-I�miYM2<:R:L�J.PT-,+4M2<T/2-rM2<:RAin1¢p�-0+#12_¸/2-H<:-0+4MNJ.X\a2-v+.-0i:+.-HL.-H<lJ.MNJ.X\1V<YL0�mp;P:X[Z\-jUdM2X[<>J.M2X[<:X[<T/
-0a21VZ\aNMN=YX[Z[X[Jq32�mp�-�-I�?i8-HGIJ±JC1dLC-0-�-0a2-0+jUK12+.-ri:+.12/2+4-HL.L±JC1{p#MN+4Ru/2-H<:-0+4M2Z�iYbT+4in1VL.-j-0a21VZ[b:J.X\1V<mf
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